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(57) Abstract 

Benzodioxole derivatives represented by general formula (I) or pharmacologically acceptable salts thereof, wherein R 1 and R 2 are 
the same or different and each represents hydrogen or lower alkyl or R ! and R 2 in combination represent cycloalkyi; R 3 represents lower 
alkyl; R 4 represents lower alkyl, nitro, cyano, carbamoyl, formyl, lower alkoxycarbonyl, or carboxy; and X and Y are the same or different 
and each represents N or CR 5 (wherein R 5 represents hydrogen, lower alkyl, hydroxy, or halogeno). 
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m m m 

*wm±, ^*i;xxf7-g (pde) ivHMFftfliftfcu fam3Lm&. 

57ry^>3' , 5' -Vj tVyp^S^Zy^-h (cAMP) ftlM^T" 
^>>3' , 5' -• 9">f ^'J^^^y^^7x-h (cGMP) ®»&&±#«*« 

5^t(a^©fffflOTt5ui:^ne.nT^5o camp^j^'cgmp© 
&^xftt>nz>o tot, pde ^fag-rs^yu cin?)»rtn^ ^-b> 

^-o«£±li*£#€>;r PDE {3{i^4*-et7ffl©T>f 

£ d « £ 2Pfc£ftT:fc 0 > Vlf >f AMiRftfc PDE 

f S*Ofc»i^ns [M/yX'-^^y-^JDrM-WXCTiPS),'!! 150 (1990)£J; 
&mt& 12, 19 (1991)] o 

a «Jiflaoiffliisp«3 camp ^±#^t5t, ©r£f±to 
ssdfcjpfcifcftT^So ejiii3Sft(aijiaoffitt'fbt±x mmkh? (tnf) 

CtohLfc&^&IM h*>f iUUBf!S*!i£#? (ICAM) 
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-mum* -(J. Mol. Cell. Cardiol.), 12 ( Suppl. II ), S61(1989)] . 

nm.¥m&WRm<D camp jas«±#*«s t, zvimzmMx zzzt 

&$Ht>tlX^Z> [hH7Y- (T. J. Torphy), f*4 Wj$J- 7*- Ca~ TJi-mVMn 
(Directions for New Anti-Asthma Drugs), t~V%% • VWM (S. R. O'Donell 
and C. G. A. Persson), 37 (1988) fc*J0JVH»-VJk7* (Birkhauser-Verlag) ] « % 

(PDEIV) # cAMP (DftMfcM-ZtZZt&WbMZiZ-oX^Zo tot, 

pdeiv«^j^i®^j(^ ibffl&mmvimmm&mm. AimmmizttLfe 

&tz. PDEIVPl^J^ cAMP ±#£#3 £ TNF a, 

Pf*> (IL) -%1&Z<D'&m&V4 Y*jy<Dft®*m\tZZ.ttt>e>, £ 

SCt^^nSo MZ.\t, TNF att, flS^^ £t»!«c7M y > 

#*R£3ftTV*S \y*-i%'t)* 'NzM-iWmr-WJ (J. Clin. Invest.), 94, 
1543(1994) ] o mm., TNF a&s U»>V?\ £S6tf:BMbfo *P->« 

£©SB&g£jst©ifeffix JUSfciB-^uT^dx *n pdeiv ems 

^J* J W^;T$)SqItlt^^lt^nTV^•5 [Mft-^r^> (Nature Medicine), 1, 
211(1995)43^^1^,1,244(1995) ] 0 
WO97/20833 PDEIVPig#ffl££^5^W7 7>;&;M>*1^ K 

W096/36624 fcfciu PDE IVRaSf^fflft*^ 5 tT7 x^MSfcW^Sfc^ti 

bfrb£#£>, «©PDED7Pi^J(iPiP±*M-r§^VAaP^^So 
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[wr -4y-77-n\iyM'<HmcriPS), m 164 (1997)] 
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* > ij)l^~)]y £ tz fc* *m.X> U X * J: Y TO- * fcttgfc o T\ 
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fc>U **)\ss t°di^;k -fvrn^k 

;k s e c -^;k t e r t ^^>;k ;t 

D^fiK ^>^d^.>^;k ->^d^^t^;k s^p^t^k i^P*^?- 
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Xgl~3 




(I) (lb) 

r\ r\ r\ r\ x&&nY&*n?nmmtmMm*mt>to 

<fo So 
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{t&Mites it&m (id & N ^mvm&ty, - ioo 8 c~g&0iia©M& 
it^mit&mt- 1 o o°c~~m^tz®i&(DB&<Dm(Dum'c 5&~3 omrs 

££Mbl§r$l (Ilia) ISMI^ ^Sfr^jifiJft©^ 

i&&t bxau 7k$Hb^ F'J-^As tRM* >j e? a^ ^ h u t> a^ h h\ 

*U^Aih^rS/h\ 7jcfjtfb^ h U»?A, TKifHbftV^A, v^l/ >J ^£ A, 
Df-^AtM V7nW^ K (J-^LDAiHBSg3) s A'J<7Atert-rh 

> N 1,8- ^r-tfhT^^D [5.4.0J7- tjy^^y {\$$k DBU il^IB) &if#0fl^£ 

rh7tFD77> (^THF £B&H3) > ^^i7">, 

1,2 h^>:n*> N i;xfb>^ij3-;^^^x-r;K ^>-fe?X 



6 



WO 99/16766 



PCT/JP98/04431 



mux ^*^>&£#0y^£tiSo 

>^ ^x^-^I/x-t 1 ;!/, i^l/>^Uu-;K h'Jxfl/>^'j3- 

D^A, ^>-t?X h;i/x>, 3M*-;iO*-fe h* (J^DMA£B&IB ) > 

i;yf;^;i/A7^ K(W&DMF£B&E3) ^f-;i/X;i/*^> K(^DMSO 

-fb-^tl (II)tt, -»t5/X (Synthesis), 122 (1986)H3i5©^^tip CT^" 
firrSChtf-e^So tfev fb£tl (Illa)fcfc, T^KDM^-rC Tetrahedron 
Lett. ), 36, 5319 (1995)t3f&©#i£» DT^f £ d t £ So 

X@2 : ib&® (la) <D»jg 
fb^ffci (la) li, -fb^tJ (II) fcfbl^l (IHb) £ZT.MUz.mKZ&m$ 

Kzztizz'omzz.t&x-zzo (nib) mflgfiSfcigA-f sa\ 

i;fc&WO95/06640 <fc b<&7?JW/- (Pharmazie), 38, 591(1983)13^©^^ 

X^3 :-fb^t)(Ib) 
fbAtl (lb) (la) M^ft~AJSfiJcDJia#S^ <r 

->ax b**> 7X^b^-hu^A, Tk^b^u^A. 7^;i/U^A, 

LDA x * »; A t e r t - 7 h b\ HJ xf-^T' ^ > N ^ v 7p £;i/x 
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3-;i/^^^;ux— r;w ;i\ x^y-;i/ N y^y-;^ ^vt'd/i 

y— ;k ^£dp^#>, ^dd^a, ^>-t?> s dma , dmf , 

Ig4, 5 
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U^K R\ R\ R\ R\ X*ctt>*Y(i, Zh?ftmiZbmMm*mt>to ) 
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■f h U ^A* h**> K&££«iDLT*«fcV>o 

h Ux^l/>^Un-;K 1, 2-^* )^>x*x ^x^-l/i/^ 
AV-;K 7tbrMJ;K tKs T-feh> N DMA, DMF S DMSO J&if^J^ 

x«5 Hb^»(ic)©isji 

iWAoy xtmzm^x. &m%%mmmfrt>mmcDi&mft&i : , - 5 o°c 

&M® T > ^ - 7 £ fe HU ^iSttSJifc igfl? t 7 > *x t £ M!& 

8 B#gg SJSS £ * S C £ C £ D f# £ £ t § 6 o 

-b?>, t:U^X DMA, DMF, DMSO &£#0>j7j^*l3o 

MiiUTil i?^np^^> N THF, t'Ji^x i?x?-;i/x 
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-fV7D/V-;K 7*h-hV)ls 7^ DMA, DMF N 

DMSOfc£#0iJ^<*ttSo 

*aiittci& «8i®, Mm, am, £«l mm, mmm, 

imtmmt % z. t & < jfcoa&fcttt* s c £ * pint* ■&„ 
it£®(r)(Di& &mn l tz v > t * % <b^( i ) ^ft-stt{±^©^ 
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MMSMl :LPS M%WZM.lkm : Z7 : )lT-<DTNF am&VM&ftft 
tUtf^'J^y*^ K (LPS , r^73tt) ^g^J^ 0.2 mg/ml ££££ 

a K£&£jg*K u #s 20 g $>tc *) 200 # 1 m&mgz^ u i iM&fc 
mmmskLskm^m\^tco mkit&mx 0.5 o /.>^n2ji/D-^sstiiiifi 

1 mg/ml fc 3 «fc 5 L < fc)M Us LPS &4 90 tftl 20 g 

*fct) 200^1 Ufc« M+©TNF a^tt&$|g»ft&R$$!|£ 
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&(ELISA mfcXMfeLtzoWlb, U (PBS) Tf#Rbfe 4mg/ml 

©tfr^XTNF ct^JZu-irfrmk (y>if^A^t) £ 96 * D 

^-7*1/- h (*>£ . 4 Ay^U-h-MaxiSo^ £50^1 
/well flD&s 4 °CT! 12 B#|yj:3— :r-f >^"U 1 ^ > (BSA) 

ft^«tU>nflMr»tt (1%BSA-PBS) §200 //1/well iD>L Sfi"? 1 B#H3 

iiiit^s^*^n<^bfe^ v>®mm®mx-m\ i%bsa-pbs 

T* 2fg#Rbfe*<ftlfil»* 100 # 1/weU AP^T 2 ftlMftfclMLfc. Ztc, 
ffl&MR £LT\s^>\f±>h-?*Z TNF a ( V >if -Y Aft) £ 1 %BSA-PBS 
t#«?bfe*©&|qIilK:«KaUTfflV^o £ft£>7V-h£0.05%*y:*^> 
a:f-l/>y;i/£:*>^y^<>b-h (Tween20 N 7 £^tfPBS 
(0.05%Tween-PBS ) T* 3 WtkW 1 ,£/ g/ml (DgJSfC 1 %BSA-PBS 

£ 50 # 1/weU JP^. N gMT* 1 m$\lfrW.\sfz'&s 0.05%Tween-PBS X 3 Sift 
V\ 1%BSA-PBS T^OOOig^Ufc^-X^-f 

tr^>D (<?x^*H4) *ioo/zi/wdi ja«30^K^Mt:#HUfe. 

g^lCCin^OT'l/- h £ 0.05%Tween-PBS X 3 ®m\ 3, 3', 5, 5'- =r Y 5 
^ >S/S' 100 # 1 /well -CJDJU bfc £ £ 3 T* 10%M«£ 
100 /zl /well fln*.T£jfo£#lh£^ 450 nm ©MJg^«bfeo Jfll^fp© 
TNF aftgtt, tfcSiUDUfflUfco 
lOMh^ttfc: <fc S TNF a «fc «3 ##>fc 0 . 

mm (%) = (a-b) /a 

A : n > h D — )l/(D TNF aiiJ£> B : HSftl^T© TNF a£l& 
3 > h P-;i/© TNF aftgfctt, tt»<b-&«J*#ST (0.5 %^^)V-b)lU 
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(A) 

7-* h*i/-4- [l-^V-2- (4-fj^;i/) x^D [2, 

8 3 6 6 2 4-*t&$8, m&miOO^ WTfbl^A^V^) £ffl^fco 



SI2f£ 



<b£t»#^ 


&-5-fi(mg) 


mm (%) 


l 


1 0 


ioo ! 


2 


1 0 


7 9 


3 


1 0 


7 9 


A 


1 0 


8 1 



M6 0 gm'&<DM&X >P X(Sunkus murinus) 1 S¥ 5 ~ 1 5 Efc^f^ffi 
V>fco &*£>©73}£ O^O-Xt-t^^T -7r-73D^ -(Japan J. Pharmacol.), 48, 
303(1988);) tm\ Z>?Z%&Mm<D>r-P (*gl5cm xg£21cm xM 

z 15 cm) (; i Bt-Dmm^m bfc„ mmih&mz 0.5% tween so £M&mm 
izmmu 10 //i/g<D^*T-«^#(i. P .)bfeoiis:^b^tife4^i^jii 
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m3% 





&#§(mg) 
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1 0 


1/5 


2 


1 0 


2/5 


3 


1 0 


0/5 


A 


1 0 


5/5 



tgttft * S TNF a 004* MM bfco S fe> PDE IV PI^JO-MgiJf^fflT* 

t#^x&<tobtix^z&M<D%m\ l zx.t)mm£tiz 0 
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mm. mm, mm. T-rmftztt&Zo 

mm, vwkvk mmi&zomm, tf'jx^i/^u^-;^ mtvy? 

m\. wtm%zvmm\-&z&, %m. ft&m, mm, huzam 
mm, mm\, mnm, m&m, mmmu *imm%ztf>e>mmnzi 



16 



WO 99/16766 PCT/JP98/04431 



a*** mft®5-m&mn(Dt%& s mx-x^ *) o.oimg-ig, *?g;u< 1*0.05 

J$A-A^ !3 0.001~100mg s L- < fcfc 0.01~10mg bf&[fll 



it&Vd 1 50mg 

¥1*1 60mg 

somg 

#U tT-;i/^;i/n— ;i/ 2mg 

^r7'J>iV^i/^A lmg 

mm 

mm 2 m\ 

ik&W) 1 50mg 

IUI 250mg 

ih&Vn l lOmg 

%W 185mg 

^n^*;i//D-X^- h 'J^A lOmg 

t KDdr->7*P t:;i/-fe;i/D— XL 4mg 

^r7iJ>»T^S/iJrA lmg 
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mmmi 

7-(4-*;i/^^i/tU^>-3-^;i/)-4-^ b*z/Z¥v [1 , 3-^> 

x/5>;**y-;i/-2, r —>*d^>*>] ab^tii) 

##0"J 1 "eft & ftfe-fb^* a(0.28 g)£ THF (3.0 ml)lc jgffp U 6 N NaOH * 

fruc fli^*i<pjg.76H)*ii{fiigai:bt»fc. 

Itjft : 187-188°C 

^-NMIKDMSO-cfetf ppm) : 1.78-1.83(m, 4H), 2.04-2.11(m, 4H), 3.86(s, 
3H), 6.80(d, J=9Hz, 1H), 7.25(d, J=9Hz, 1H), 8.09(d, J=8Hz, 1H), 8.23 
(dd, J=2.8Hz, 1H), 9.02(d, J=2Hz, 1H). 
MASS (m/z) : 327(M + ) 

IR (KBr, cm ») : 2933, 1697, 1448, 1284, 1115. 
TC^^Hf : dsHivNOs t bT 
HfflMI (%) C: 66.11, H: 5.29, N: 4.05 
tl-JMg (%) C: 66.05, H: 5.23, N: 4.28 

7-(4-^;i/^dr>>7x^;i/)-2, 2->>7^-4-^h^>-l, 3-^ 

##0|J 2 -emt>titc4t&® b(0.5 g)£ffl V\ Hffift 1 i: |slt£©#i£t:: «fc ij 
«(0.25 g, 50K)*ftfi*i£& bXfffco 
ifcj£ : 237-239°C 

^-NMROOMSO-rfs, 5 ppm) : 1.70(s, 6H), 3.84(s, 3H), 6.75(d, J=9Hz, 1 
H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300(M + ) 
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IR (KBr, cm 1 ) : 2940, 1684, 1452, 1290, 1103. 
jtmftffi : CnHwOs • O.5H2O t UT 
WSm (%) C: 65.87, H: 5.32, N: 0.04 
atJUfi (%) C: 66.01, H: 5.54, N: 0.00 

mmm3 

4- A h^-7-(4-^f;i/t'J^>-3-^fWtD [1, 

##0>J 1 X-mbtltcit&VQ a(6.9 g), 6 -p< 3 - fcf U h U 7;i/^n 

^^>X;i/^^-h(2.3 g)> y?DDW h 'J7x-j^7-f >J^WA 
(0.33 g)£DMF(23 ml){;i?gfrU 120°CT" 1 B$IM#Lfco M«fc7 Wb:P 

atifc^U^^l/ft^A^PV h^77>f- (ffiif^/A^1f>= 1/3) 
T?*f«hr£C££ £ *K fc&%3(l.l g, 39%)^^^hbTllfco 
^-NMIKCDCls.tf ppm) : 1.76-1.97(m, 4H), 2.03-2.25(m, 4H), 2.58(s, 3 
H), 3.93(s, 3H), 6.60(d, J=9Hz, 1H), 6.96(d, J=9Hz, 1H), 7.19(d, J=8Hz, 
1H), 7.85(dd, J=2.8Hz, 1H), 8.82(d, J=2Hz, 1H). 
MASS (m/z) : 297(M + ) 

7-(4-AM^ri/-3-^f;b7x-;i)-4-^ Y^z/XVu [1, 3-^ 

W^:fr*v-;i/-2, l' -^>^d^>^>] Mb£ti4) 

#%^J3T-^^nfc^tlc(0.67 g)£ffll\ «m^#©#&£J;*Hb 
£r$j4(0.30 g, 49%)*m&&&t vxntzo 
m& : 194-195°C 

TC-NMIUCDCls.tf ppm) : 1.75-1.95(m, 4H), 2.10-2.25(m, 4H), 3.94(s, 3 
H), 6.60 (d, J=9Hz, 1H), 7.03(d, J=9Hz, 1H), 7.59(s, 1H), 7.60(d, J=8Hz, 
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1H), 8.12(d, J=8Hz, 1H). 

MASS (m/z) : 340(M + ) 

IR (KBr, cm 1 ) : 1684, 1439, 1267, 1093. 

TiMfttix : C20H20O5 1 UT 

III (%) C: 70.72, H: 5.98, N: 0.06 

tUMI (%) C: 70.58, H: 5.92, N: 0.00 

mmms 

1 -(4 V> - Z - 4 )V)- 2 , 2-*J*3-)V-4-* 

1, 3-"*Wy**v-;i/ ab£«) 

#%0|J 4 fttzik&m d(0.69 g)£ffl V\ gffiftl 1 mUOfimz £*)<b 

5(0.55 g, 84%)*m&mmt LtUfco 
: 189-190°C 

'H-NMR^MSO-rfe.tf ppm) : 1.71(s, 6H), 3.86(s, 3H), 6.79(d, J=9Hz, 1 

H), 7.23(d, J=9Hz, 1H), 8.08(d, J=8Hz, 1H), 8.23(dd, J=2,8Hz, 1H), 9.00 

(d, J=2Hz, 1H). 

MASS (m/z) : 301(M + ) 

IR (KBr, cm 1 ) : 1697, 1446, 1286, 1109. 

TzMftffi : CigHisNOs t bT 

nUiM (%) C: 63.53, H: 5.00, N: 4.68 

tUffi (%) C: 63.78, H: 5.02, N: 4.65 

7-(4-*;i/^^r^tr'J^>-3-^;i/)-4-^ h^>- 1 , 3-^Wi^ 

*v-;i/ «b£ti6) 

5 W^tlfe-fb^* d(0.70 g)£flH\ ggffiftl 1 fcP«0#i£fc: & *Hb 
&® 6(0.64 g, 95%)Stafe*SHi: UTf^feo 
ife^ : 237-239°C 
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»H-NMR(DMSO-£fc,tf ppm) : 3.89(s,3H), 6.13(s,2H), 6.84(d, J=9Hz,lH), 7. 
30(d, J=9Hz,lH), 8.10(d, J=8Hz,lH), 8.23(dd, J=l,9Hz,lH), 9.03(d, J=1H 
z,lH). 

MASS (m/z) : 273(M + ) 
IR (KBr, cm 1 ) : 1645, 1321, 1286, 1084. 
jimftVt CwHnNOs • O.IH2O t UT 
HHHH (%) C: 60.99, H: 4.00, N: 5.10 
StfUg (%) C: 61.14, H: 4.10, N: 5.09 

7 -(4 - - 3 -^f ;V7 4 h**>-l, 

mm 6 ^n^titzit^ f(o.i6 g )^fflvx, %mm 1 fcieitai^&tcj; t»>fb 

£t) 7 (0.12 g, 82%)£fttfe&£||£ UTftfco 
m& : 228-229°C 

iH-NMR(CDCl 3 ,(5 ppm) : 2.71(s, 3H), 3.96(s, 3H), 6.07(s, 2H), 6.65(d, J 
=9Hz, 1H), 7.07(d, J=9Hz, 1H), 7.58-7.60(m, 2H), 8.10(d, J=9Hz, 1H). 
MASS (m/z) : 286(M + ) 
IR (KBr, cm »): 1693, 1300, 1290, 1084. 

mmms 

7-(4-*;UA*^^;i/t:u^>-3->f;i/)-4-^ h^S/^^D [1, 3-^ 
W^*#v-;i/- 2, l' -*>^d^>*>] (fb-£#i8) 
^»ji-e^^n^b^i(ioomg) ss;^DP^^>(imi)^^u ^ 

»bT^ ibl^8(35 mg, 35%)«fe^i: LTfffco 
ifei^ : 225-229°C 
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»H-NMR(CDCl3,5 ppm) : 1.82-1.90(m, 4H), 2.10-2.23(m, 4H), 3.95(s, 3 
H), 5.78 (brs, 1H), 6.64(d, J=9Hz, 1H), 7.04(d, J=9Hz, 1H), 7.86(brs, 1 
H), 8.12(dd, J=2.8Hz, 1H), 8.23(d, J=8Hz, 1H), 8.92(d, J=2Hz, 1H). 
MASS (m/z) : 326(M + ) 

[1, 3-^W^:**V-;i'-2 J 1' —>^D^>*>] (fb-&t)9) 
##^J7T"^^nfcib-&tlg(1.53 gji:^?;^?^ h*(0.45 g)£DMF (6 
ml)fc* * 7-;K0.55ml)t3^b> 60%7j<^b^ h U t> A(0.6 g)£Jn;U 6 B$ 

mmLtzm^nwLLtzo dmf-tk^^s^lts <b£-ti9(o.65g,4o%)£ 

m& : 245-247°C 

iH-NMR(DMSO-flfe,<5 ppm) : 1.77-1.82(m, 4H), 2.02-2.19(m, 4H), 3.87(s, 
3H), 6.78-6.81(m, 2H), 7.32(d, J=9Hz, 1H), 8.15(d, J=8Hz, 1H), 12.41( 
brs, 1H). 

MASS (m/z) : 324(M + ) 

IR (KBr, cm i) : 2970, 2218, 1645, 1511, 1444, 1284. 
TiMftffi : Ci8H 18 N 2 04 1 hX 

(%) C: 66.57, H: 4.98, N: 8.59 

(%) C: 66.66, H: 4.97 , N: 8.64 

mm i 

4-t hdr^-7 -<4-p< h^^*;i/^;i/t'j^>-3--r WtTD [1 , 
3— *W$?**v— ;i/-2, 1' —>?D^>*>] (fb^-tla) 

(XiA) 4-^h^r^-7-h'J/m^-M^D [1, 3-^>V^ 
#*V-;i/-2, 1' —>*D^>*>] Ub^tlaa) 
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=^V-;i/-2, 1' -i/^D^>^>] (5.5g)6DTHF^(100ml)§-78°CtC^ 

jn«ffufe«x ^PDh'jmxx(6.3mi)§iTu lmmmnistzo i&it 

(XiB) ft^tla 

AT'tf btltcit&M a a(3.4 gX 5-3— Kt^J^>-2- 
^;K1.2gX -^7 xr;^X7 7 7 1 D-b V/^ i^^ A(0.2 g)^ffl^^T^ MM 

m3t mmftfimz & v it&m a (o.78 g) 5o%)=&^^ uxwco 

iH-NMR(CDCl3,<? ppm) : 1.86-1.89(m, 4H), 2.17-2.19(m, 4H),3-95(s, 3H), 
4.03(s, 3H), 6.63(d, J=9Hz, 1H), 7.06(d, J=9Hz, 1H), 8.12(dd, J=2,8Hz, 
1H), 8.18(d, J=8Hz, 1H), 9.09(d, J=2Hz, 1H). 
MASS (m/z) : 341(M + ) 
#%0|J2 

2, 2-^^f-;i/-7-(4-ih^-i/*;i/^;u7x^;b)-4-^ h=^>-l, 

(X^A) 2, 2-^^^;i/-4-^ h^ri/-7- h U T^l/**-^- 1 , 
3 - ^ W V-;i/ (fc£t)ba) 
7-7D^-2, 2-^p<^;1/-4-^ b**>- 1, 3-^>y^^^rV- 

;K0.7 g)i:^DD i> ';^;i/^X(0.88 mi)£ffli\ ^Miz-nAtrnffiftft 
Dra©@^ti^^o ci©*)©(±i(i^-a-rit^(c^©x^(^fflLfco 
(x^B) it&®\> 

X^ATtf^tl^b^tl ba, 4-3-H$m#^x^;H0.9gX #»^^S> 
<7A(0.037 gX $Hb$B(0.038 g)£ffil\ ##0J 1 X*1B tmm^mz^ *)lt 
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^tib(o.5i g, 57%)*meLmmt tmfe. 

1 H-NMR(CDCla, 6 ppm) : 1.40(t, J=7Hz, 3H), 1.70(s, 6H), 3.84(s, 3H), 
4.39(q, J=7Hz, 2H), 6.75(d, J=9Hz, 1H), 7.13(d, J=9Hz, 1H), 7.77(d, J=9 
Hz, 2H), 7.98(d, J=9Hz, 2H). 
MASS (m/z) : 300(M + ) 
###J 3 

7-(4-ih^rS/*;i/^-;i/-3-^^-;i/7ai-;i/)-4-^ h^>xh*D [1 , 

3-'<>»;my- i iv-2 l r — >^n^>#>] ab-^tic) 

(X§A) ( (Mca) 7-^fc h*P*$/tf >j;i/-4-^ h**>;*fc:n [1, 
3-^W$>;*-*V-;i/-2, I' -i/>7u^>#y 

^rV-;i/- 2,1' D^>^ >] (0.99 g)© THF*§$(9.9 ml)£-78 0 C£ 

^SJUfeftN 'J f A'v+D- >^(1.5 MX2.7 ml)$iT b fe« mUH 1 

0#HI«#UfeaL h IM h**>#5>(0.50nd)£»TU 3 0MmJfl/feo 

(igB) fb^c 

xgAT?^t»nfefli-&#ic a, 4-^n^-2-^^;u^ms^^-;i/(0.96 

gX S?>> A(0.039 g), h U £ A(0.73 g)*J:t>* DMF(8.7 ml)£>}g 

ll0 o CT-3B$P^#bfco 7KJiiixf;i/^D^, |£|fft N 

*V>=l/8) Xm^ktZZ. fcfcJ:^ fb£tJc(0.67 g, 53%)*^fi«fttt4» 

'H-NMRCCDCb, (5 ppm) : 1.40(t, J=7Hz, 3H), 1.75-1.97(m, 4H), 2.05-2.25(m, 
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4H), 2.66(s, 3H), 3.93(s, 3H), 4.37(q, J=7Hz, 2H), 6.59(d, J=9Hz, 1H), 7.00 (d, 
J=9Hz, 1H), 7.54(s, 1H), 7.57(d, J=8Hz, 1H), 7.97(d, J=8 Hz, 1H). 
##0J4 

2, 2-iM^;i/-4-* h=^>-7-(4-;< h^>#;i/#-;i/£U^>-3 
— f;i/)-l, 3-^W^#*V-;i/ (flj#»d) 
(XSA) 7-yt KD*^U;i/-2, 2 4-* 1, 

3- ^>^^^^rV-;i/ (-fb^da) 

7-7D^-2, 2-^^f-;U-4-^ h^r^- 1 , 3 -"C>V^**V- 

<xgBMb£«jd 

XfiA"CH6nfcft^ll da, 5-3-HKUS»-2-*/M*>«*f-;U 
(1.5 g), ll«/t5$>£A(0.063 gX MSB* h U «>A(1.2 g)£J:t>*DMF(13 ml) 
V\ #%#IJ 3 X^B t mffi<Dl]$HZ «t «3 > Ibl^tJ d(0.70 g, 38%)*ftffe*gg 

: 114-117°C 

^-NMRCCDCla.cy ppm) : 1.76(s, 6H), 3.95(s, 3H), 4.02(s, 3H), 6.64(d, J=9Hz, 

1H), 7.05(d, J=9Hz, 1H), 8.12(dd, J=l,7Hz, 1H), 8.17(d, J=7Hz, 1H), 9.06(d, 

J=lHz, 1H). 

MASS (m/z) : 315(M + ) 

##0"J 5 

4- / Y**s-1 -(4-* h^->A;W3t?-;i/tUi?>-3->f;u)- 1, 3 
^;^*V-* Ub^tle) 

(X^A) HD=Sr^'J;V-4-^ h*^- 1 , 3-x>V^:**V 

(Ib^tJea) 

7-7Dt-4-^ h*S/- 1, 3-^W^tf*V-;K1.5g)*fflV\ ## 
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(XSB) fc^fce 

TMA-Zntotltzfc&m e as 5 -3- K tT'J i?>- 2 
(1-5 g) N B1^1^£A(0.063 g) v mt± b »J £A(1.2 g)£J;tfDMF(13 ml) 

m& : 152-154°C 

iH-NMR(CDCl 3) 5 ppm) : 3.97(s, 3H), 4.03(s, 3H), 6.09(s, 2H), 6.69(d, J=9Hz, 
1H), 7.10(d, J=9Hz, 1H), 8.10-8.20(m, 2H), 9.12(s, 1H). 
MASS (m/z) : 287(M + ) 

7 -(4 - i h Jp^*;i/^;i/ - 3 - ^f;i/7 ir ji/)- 4 - ^ b*is- 1, 3- 

fbl^lea, 4-> r D^-2-^^;i/SHMx^;i/(0.88gX S£i?^i^ 
A(0.043 g), &tmi- b U £ A(0.71 g)£J:tf DMF(6.5ml)£ffll\ ###J 3lg 
B t|5l^(D^(3 J: -fb^f(0.18 g, 17%)£i*&*£||£ bTfffco 
: 118-119°C 

'H-NMRCCDCla, 6 ppm) : 1.40(t, J=7Hz, 3H), 2.65(s, 3H), 3.94(s, 3H), 4.37(q, 
J=7 Hz, 3H), 6.06(s ( 2H), 6.63(d, J=9Hz, 1H), 7.05(d, J=9Hz, 1H), 7.59- 
7.36(m, 2H), 7.97(d, J=9Hz, 1H). 
MASS (m/z) : 314(M + ) 
#%0|J7 

7- (3-^^^;i/T^y- l -**v7uV)]/-2-x.-)i) -4-^ h**> 
(X^A) 7-(l-t FD^»xf;b-4-^ hm^P [1, 3-^>^ 
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7-*;K;i/-4-^h^>xi^D [i, 3-^>^^^-^rV-;i/-2, l' 

-$/*P^>#>] (3.0 g)£THF(30ml)«$!U 3 moM ^ 'J 

-T|ii:ig(5.1ml)^Px. x 30#H«#bfco KJ(&Jft#*fc*W\ ^OD*MT 

fc^fc ga(3.2 g,100%)£«tl!R£ LXntzo 

(igB) 7-T-b^;i/-4-^< h^>*tfn [i, 3-^>y^**v-;w- 
2, l' —>*d^>*>] (fb^rtigb) 

X^A-e#^nfe-fb^ga(3.2 g) ^T-feh>(30 ml)M8?U *^T2.6 
mol/l ^3->X^(5ml)§An^ 20#H3Jf#Lfcc afoMfc^fiETitiSg^ * 

m^^^^^x^m.^ mjbetms^u fti^gb(2.5g,78%) itfoWfo 

(x*ic) ft^ftg 

X*§ B XM*>tltcib£m gb(2.4g) £ DMF(30ml)«J§? U fvfrTVI/T 5 

MUbT, ^#Jg(1.8g ( 61%)^^^hbTf#feo 
^-NAOKDMSO-flfe.d ppm) : 1.78-1.83(m, 4H), 2.05-2.10(m, 4H), 2.83(brs, 
3H), 3.12(brs, 3H), 3.83(s, 3H), 5.83(d, J=13Hz), 6.67(d, J=9Hz, 1H), 7.28(d, 
J=9Hz, 1H), 7.67(d, J=13 Hz, 1H). 
MASS (m/z) : 303(M + ) 
7C*^*f : C17H21NO4 t LX 

(%) C: 67.31, H: 6.98, N: 4.62 
ftJHjg (%) C: 67.40, H: 7.16, N: 4.49 
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